Neurologists often evaluate patients whose symptoms cannot be readily explained even after thorough clinical and diagnostic testing. Such medically unexplained symptoms are common, occurring at a rate of 10%-30% among several specialties. These patients are frequently diagnosed as having somatoform, functional, factitious, or conversion disorders. Features of these disorders may include symptom exaggeration and inadequate effort. Symptom validity tests (SVTs) used by psychologists when assessing the validity of symptoms and impairments are structured, validated, and objectively scored. They could detect poor effort, underperformance, and exaggeration. In settings with appropriate prior probabilities, detection rates for symptom exaggeration have diagnostic utility. SVTs may help in moderating expensive diagnostic testing and redirecting treatment plans. This article familiarizes practicing neurologists with their merits, shortcomings, utility, and applicability in practice.
N eurologists often encounter patients who exhibit symptoms that are not readily explained by traditional clinical and diagnostic evaluations. Commonly reported symptoms in this category are pain, cognitive changes, altered awareness, and weakness. Medically unexplained symptoms (MUS) are a broad category of related systemic phenomena that encompasses somatoform disorders, conversion disorders, functional disorders, symptom exaggeration, feigning, and malingering. Estimates of the prevalence of MUS in general neurologic practice range from 10% to 30%. 1 This prevalence varies depending on the clinical setting: it is typically highest in compensation-seeking cases and lowest in nonlitigating general medical populations. 2 The diagnosis of MUS is largely reliant on patients' self-report. Therefore, it may include exaggeration of symptoms beyond those likely or expected based on physical findings. While the related term "malingering" requires an intentional exaggeration or manufacture of symptoms for secondary gain, the terms "symptom exaggeration" or "inadequate effort" make no such presumption of intent. 3 In practice, it is exceedingly difficult to assess intent; therefore, we prefer the terms MUS or symptom exaggeration in this article. Although use of these interchangeable terminologies varies among specialties, the core descriptive and uniting characteristics are similar, namely, a set of medically unlikely or inexplicable symptoms. Despite over a century of study, neurologic MUS remain complex and poorly understood, with multiple explanatory models and theories. 4, 5 When evaluating patients with hard-to-explain symptoms, it is difficult to be confident about the absence of an organic basis, even after diagnostic testing. Smith and Jozefowicz 6 provide a helpful list of symptoms and bedside diagnostic findings that may identify somatoform disorders. However, a recent systematic narrative review suggests that many commonly accepted clinical signs of conversion disorder are of limited diagnostic utility. 7 Thus, the practicing neurologist could benefit from any means that increases the confidence about the presence of a somatoform, or functional disorder. In such instances, neuropsychological testing often provides ancillary help. If these tests also indicate the probability of symptom exaggeration, then the symptoms may likely be due to a nonorganic etiology. Such an attribution could reduce the need for further expensive testing and follow-up.
For a clinician to accurately assess a patient's impairments, the patient must perform to the best of his or her ability, and respond accurately to questions regarding symptoms. Neuropsychologists and forensic psychologists frequently utilize a variety of standardized symptom validity tests (SVTs) in their assessments. SVTs are designed to detect if there may be an exaggeration of symptoms and impairments, including exaggerated cognitive, memory, motor, and psychiatric symptoms. Even patients with mild cognitive impairment (MCI) typically show little difficulty on these tasks. Patients with a need to exaggerate, however, are likely to perform worse than patients with documented injuries; some even perform at a below chance level. Their performance curves may also exhibit a pattern that indicates exaggeration. SVT results may affirm or negate the clinician's prior impression regarding the origins of the unexplained symptoms. Familiarity with these tests will assist neurologists with the interpretation of neuropsychological test reports and with subsequent management of patients with MUS.
Neurologic symptoms that come under the category of MUS MUS are relatively common across all medical specialties: for instance, irritable bowel syndrome in gastroenterology and pelvic pain in urology. 6, 8, 9 It is estimated that up to 40% of medical office visits are for symptoms without adequate medical foundation, and such patients require disproportionately greater physician time and a considerable share of health care resources. 10 Their poor response to most interventions is a source of frustration both to them and their physicians. 11 Memory and cognitive difficulties, chronic pain, altered consciousness, fatigue, and weakness are some of the leading neurologic complaints among patients with MUS. There is some evidence from the literature that diagnoses that are based primarily on symptom report may be more susceptible to distortion by the patient. Examples include postconcussion syndrome and complex regional pain syndrome. [12] [13] [14] Stone et al 15 reviewed the records of several thousand patients admitted to a consultation neurology service between 2002 and 2004. Presenting symptoms included a variety of complaints such as paralysis, weakness, and blurred vision. Approximately 12% of patients had symptoms that were either "not at all" or "somewhat" explained by disease. Patients whose symptoms were medically unexplained differed from other patients in important ways: they reported more pain and neurologic and psychiatric symptoms than patients whose symptoms were explained by disease. Similar studies 1 have found rates of MUS to be approximately 30% in a general neurologic population. On followup for 18 months, fewer than 1% of 1,114 neurologic MUS patients were diagnosed with an organic brain disorder. Thus, MUS is a relatively common, and possibly stable, finding in a typical neurologic practice, with important health care cost and practice implications.
SVT in the psychological evaluation of MUS patients
Referrals to neuropsychologists for the assessment of neurologic MUS are common. Neuropsychologists and forensic psychologists frequently evaluate patients where the prevalence of symptom exaggeration is high, such as patients seeking a legal determination of injury or disability (e.g., Social Security disability, workers' compensation, personal injury). The term MUS is not generally used by neuropsychologists. Instead, they typically use terms such as inadequate effort and symptom exaggeration to describe unexpectedly poor neuropsychological test performance or symptoms disproportionate to the underlying injury. Psychological testing for MUS is broadly termed SVT or effort testing. The leading association of American Neuropsychologists (the American Academy of Clinical Neuropsychology) recommends routine use of SVTs throughout the neuropsychological assessment. Whereas the word "effort" denotes motor effort for neurologists, in SVT it refers to whether the patient is putting forth maximal cognitive or motoric effort to perform the required tests.
Failure in SVT denotes a performance score below a certain threshold. It has significant value as an ancillary diagnostic aid for MUS. SVT tests utilize several strategies that make them useful in detecting neurologic symptom exaggeration or MUS. These include the following:
1. Responding at a below chance level. This is a strong indicator of poor effort. For example, a purely chance score on a 100-item, true-false test is 50. A patient's score well below chance level (25%, for instance) suggests a deliberate selection of incorrect answers. 2. Abnormally poor performance on easy test items combined with a chance-only performance on extremely difficult items is worthy of note. This type of performance curve is an indicator of symptom exaggeration. 3. Performance on most SVTs is designed to be relatively unaffected by mild to moderate cognitive or neurologic deficits. In testing, this is termed a floor effect. 16 When patients with MUS perform worse than patients with moderate/severe injuries, it is suggestive of exaggeration.
See the glossary for an explanation of terms.
Types of SVTs
Although clinicians may use many informal tests of symptom validity and consistency (e.g., Waddell signs, coin-in-hand test), such tests frequently have a limited empirical base and
SVTs are designed to detect if there may be an exaggeration of symptoms and impairments, including exaggerated cognitive, memory, motor, and psychiatric symptoms.
uncertain validity. 17 In contrast, SVTs used in neuropsychology are objectively scored; they have empirically based norms and demonstrated validity with clinical populations. 13, 18 Recent texts by Rogers 3 and Carone and Bush 19 are comprehensive resources on this topic. There are 2 general categories of SVTs: cognitive and psychological. Extensive research demonstrates that failure on cognitive SVTs is associated with impaired performance across nearly all cognitive and psychological domains, including learning, memory, executive functioning, and motor performance. Similarly, patients failing psychological SVTs report significantly worse pain and psychiatric symptoms (e.g., depression, anxiety). In both cases, patients who fail SVTs generally report greater impairment and more disabling symptoms than patients with documented neurologic injuries. Whereas our focus in this article is primarily on MUS involving cognitive symptoms (e.g., those found in mild traumatic brain injury [mTBI] or postconcussion syndrome), SVTs can be of use in sensory and motor functional disorders. For instance, Heintz et al 20 found that patients with functional tremor performed worse than organic patients on SVTs.
Figure The Rey 15-item test
An early test for memory malingering (Rey, 1958) . After a 10-second presentation of this card, the patient is asked to draw as many items as possible from memory. Although seemingly difficult because it contains 15 items, the task is actually simple because the logical progression of stimuli makes them very easy to remember. The total number of items recalled, with a cutoff of #7, shows high specificity but low sensitivity for symptom exaggeration. Although more sophisticated symptom validity tools have replaced this test, we show this figure as a prototype of visual memory testing.
Once serious and rapidly progressive disorders have been ruled out, the neurologist can communicate this reassurance to the patient, while not challenging the subjective reality of his or her symptoms.
One example of a common cognitive SVT test is the Test of Memory Malingering (TOMM). 21 The TOMM takes advantage of the fact that human visual recognition memory is extraordinarily robust, and is relatively unimpaired in most neurologic patients. 22 In this test, the patient is briefly presented with a series of 50 line drawings. Next, in a recognition trial, they are asked to choose the drawings they have previously seen from a group of 3 distractors. Even patients with documented mild traumatic brain injury (mTBI) or MCI generally score at or near 100%. 23 Subjects who recognize 45 or fewer drawings are considered to have failed this SVT. The utility of the TOMM is not that it is a test of visual memory; it is not, since even impaired neurologic patients do well on it. Rather, it has face validity, and appears relevant to the unsophisticated patient. This superficial validity presumably leads the patient with MUS to distort their true ability. Its empirical usefulness lies in the fact that patients who fail SVT tests like the TOMM perform differently than valid neurologic patients in a variety of ways. These include (1) worse performance on most cognitive measures of visual and verbal memory, concentration, IQ, and executive functioning 24 ; (2) more severe symptoms on measures associated with neurologic injury and concussion (e.g., concentration, headache, memory problems, pain); and (3) greater selfreport of current functional impairment, combined with idealized reports of premorbid functioning. 25 Overall compensation seeking 30
Mild traumatic brain injury/postconcussion syndrome 39 Fibromyalgia/chronic fatigue 35 Table 2 Guidance for use of symptom validity tests in the evaluation of patients with unexplained neurologic symptoms
Step Outline Description Consider symptom validity tests/ neuropsychological assessment Prior discussion with the neuropsychologist allows for better evaluation of potential stressors and symptom validity and reassures the patient that you are undertaking a thorough evaluation.
5
Consider psychiatric referral Provide, or refer, for cognitive behavioral therapy, antidepressants, or a combination. These can be helpful in reducing MUS symptoms. 28 The TOMM is a somewhat older SVT test. Newer, computer-based tests often use multiple strategies to detect symptom exaggeration and inadequate effort. Such tests include the Word Memory Test (WMT) 26 and the Validity Indicator Profile (VIP), 27 which utilize more sophisticated strategies such as below chance responding and the performance curve. The figure illustrates the essential concept behind an early visual memory test that is seldom used now.
Limitations of SVTs
SVTs are not infallible. Because of the danger of potentially misidentifying a patient with valid symptoms, the cutoff values for SVTs are deliberately designed to have high specificity; that is, only a small portion of true patients making valid effort should fail. Research suggests most SVTs are roughly 90% specific, which leaves open the possibility of a 10% rate of falsepositives. The tradeoff for good specificity is only moderate sensitivity: SVT tests detect approximately 60%-80% of patients demonstrating inadequate effort. 3 Thus, SVTs are not a panacea for the detection of MUS; they are subject to the same limitations as other medical or psychological diagnostic tests.
The classification utility of SVTs varies (as do other tests) with the disease prevalence in the population tested (table 1) . If the prevalence of MUS in a clinical population is very low (e.g., 10%), then SVT testing may not be helpful. On the other hand, if the prevalence is 40% (not unusual in compensation-seeking populations), SVT tests can be used individually or combined to provide strong clinical confidence in their results. Neurologists can maximize the utility of SVT testing by either relying on empirically established prevalence rates 1,2 or by employing their own locally based experiential a priori assumptions in calculating results.
Utilizing SVT results when evaluating MUS SVTs can be used in multiple ways: most are stand-alone, and can be given either individually or as part of a broader neurologic or neuropsychological evaluation. Many of the newer SVTs (e.g., the WMT and VIP) can be administered by computer in an office location.
Familiarity with the neuropsychologist's vocabulary will aid the neurologist when reviewing a neuropsychological report, especially regarding concerns about MUS, symptom exaggeration, or inadequate effort. Neuropsychologists are often guarded in their description of SVT failure, due to the difficulty in ascertaining the patient's motivation for failing an SVT, and concern about labeling a patient as a potential malingerer. They frequently use alternative, equivalent terms such as inadequate effort, underperformance, negative response distortion, symptom exaggeration, and, of course, SVT failure. All of these should be red flags for the neurologist to consider dialogue with the neuropsychologist to discuss implications of the SVT failure when formulating diagnosis and treatment.
There are few established guidance documents on how the neurologist should react to a patient who significantly fails SVTs. If used early during an anticipated extensive neurologic evaluation, an SVT failure will reduce the reliability of a patient's reported history, current symptoms, and neuropsychological testing results. At the very least, following SVT failure the neurologist should primarily rely on more objective tests that are less likely to be affected by alterations in effort or self-report. Within an appropriate patient population, SVTs can provide useful information as an integral part of a thorough neurologic evaluation.
Even if the patient with MUS fails SVTs, the neurologist must remain sensitive to the patient's perceived distress. Along with a thorough neurologic assessment, the physician
Glossary of selected terms
Floor effect: Utilizes tests that seem difficult on their face, but are in fact very easy. When an examinee scores below the expected level on one of these tests, there is valid concern that he or she may be exaggerating his or her cognitive impairments.
Performance curve: Tests include a broad range of items, from the very easy to the extremely difficult, with corresponding probability of correct responses. Deviation from the so-called curve in performance suggests random or exaggerated responding.
Forced-choice testing: Examinees are forced to choose among potential responses, so that even random answers should be correct a percentage of the time. Scores significantly below chance provide evidence that patients are deliberately choosing an incorrect answer.
should be sure to inquire about psychosocial stressors, including family issues, physical and sexual abuse, anxiety, and depressive symptoms. It is also important to obtain a current history regarding potential disability, compensation, and litigation issues.
Treatment of patients with MUS is based primarily on enabling the patient to feel understood, broadening the agenda beyond physical symptoms, and making the link with psychosocial issues. Once serious and rapidly progressive disorders have been ruled out, the neurologist can communicate this reassurance to the patient, while not challenging the subjective reality of his or her symptoms. Some patients respond to cognitive-behavioral therapy, antidepressant treatment, or a combination of both. 28 In the case of psychogenic gait disorder, a combination of physical therapy with positive behavioral reinforcement has been shown to be effective. 29 We have provided a 5-step outline (table 2) that could serve as guidance for the evaluation of patients with MUS.
